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CONTAINER FOR OSCILLATION CIRCUIT 
USING PIEZOELECTRIC VIBRATOR, 

MANUFACTURING METHOD THEREFOR, 
AND OSCILLATOR 

TECHNICAL FIELD 

The present invention relates to an oscillator Which can 
make compact a temperature-compensated oscillator par 
ticularly used in the ?eld of mobile communications by, e.g., 
a radio communication device or portable telephone, a 
manufacturing method therefor, and an oscillator. 

BACKGROUND ART 

QuartZ oscillators each using, e.g., quartZ crystal as a 
pieZoelectric vibrator (pieZoelectric component) are Widely 
utiliZed in the ?eld of data communications, information 
processing, and the like. Particularly, a potable terminal such 
as a portable telephone requires a frequency stability in a 
Wide temperature range and a stability exceeding the 
obtained frequency to temperature characteristics. 

Regarding this, a pieZoelectric vibrator comprised of, e.g., 
quartZ crystal, has temperature characteristics in that its 
frequency changes according to the ambient temperature. As 
an eXample of this, it is Widely knoWn that an AT-cut quartZ 
vibrator has speci?c temperature characteristics in that the 
frequency varies largely in the high and loW temperature 
sides With respect to a temperature near 25° C. Where the 
difference from the center frequency is the smallest. 
Therefore, in order to obtain the required characteristics 
described above, a temperature compensation circuit is 
generally added to a quartZ oscillator so that stable operation 
can be obtained. 

One temperature-compensated oscillator added With such 
a temperature compensation circuit has a container structure 
in Which, as shoWn in, e.g., Japanese Patent Laid-Open Nos. 
8-204452 and 9-167918, a container accommodating an 
oscillation circuit and a container accommodating a pieZo 
electric vibrator such as a quartZ vibrator are integrally 
formed on the upper and loWer sides of a substrate. As 
shoWn in FIG. 13a, an oscillator 1301 With this temperature 
compensation function has a container 1305 in Which an 
accommodating portion 1305a for a pieZoelectric vibrator 
1302 and an accommodating portion 1305b for an electronic 
component 1303 constituting an oscillation circuit or the like 
are integrally formed in its upper and loWer sides. 

Although not shoWn, a predetermined circuit interconnec 
tion is formed on the bottom surface of the accommodating 
portion 1305a of the container 1305, and the pieZoelectric 
vibrator 1302 is ?Xed to a predetermined portion of this 
circuit interconnection With a conductive adhesive or the 
like. In addition, a lid 1306a hermetically seals the interior 
of the accommodating portion 1305a. 
A predetermined circuit interconnection (not shoWn) is 

formed also on the bottom surface of the accommodating 
portion 1305b of the container 1305, and the electronic 
component 1303 is mounted at a predetermined portion of 
this circuit interconnection. Alid may be provided also to the 
accommodating portion 1305b of the electronic component 
1303 in order to seal this region. Alternatively, a ?ller 1303a 
formed of a synthetic resin may ?ll the accommodating 
portion 1305b so that it covers and protects the electronic 
component 1303. In a temperature compensation type quartZ 
oscillator shoWn in Japanese Patent Laid-Open No. 
9-167918, an electronic component adjusting hole is formed 
in the lid of a container for the electronic component. The 
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2 
electronic component can be adjusted after a quartZ oscil 
lator is assembled and completed as Well. 

Also, another temperature-compensated oscillator has a 
container structure in Which a container on Which a substrate 
having an oscillation circuit is mounted and a container 
accommodating a pieZoelectric vibrator are stacked on each 
other. As shoWn in FIG. 14, in an oscillator 1321 With this 
temperature compensation function, a container 1322 
accommodating a pieZoelectric vibrator and a container 
1324 mounted With an electronic component 1323 consti 
tuting an oscillation circuit or the like are stacked on each 
other. The container 1324 has a recess. A predetermined 
circuit interconnection is formed at the bottom of this recess, 
and the electronic component 1323 is mounted at a prede 
termined portion of this circuit interconnection. A terminal 
of the circuit interconnection extends onto a bank surround 
ing the recess of the container 1324, so that it is electrically 
connected to the pieZoelectric vibrator in the container 1322. 
A portable terminal such as a portable telephone as 

described above requires doWnsiZing and cost reduction as 
Well as the frequency stability in a Wide temperature range. 
Regarding these requirements, since the temperature 
compensated oscillator With the arrangement of FIG. 13 
needs a container for accommodating a pieZoelectric vibra 
tor and a container for accommodating an electronic 
component, it is dif?cult to doWnsiZe. 

Since the temperature-compensated oscillator has an inte 
gral structure, if a trouble occurs in either one of the 
pieZoelectric vibrator and electronic component, the entire 
temperature-compensated oscillator becomes defective. For 
this reason, even if no trouble occurs in the electronic 
component, since the pieZoelectric vibrator is defective, the 
non-defective electronic component is treated as a defective 
one. 

As shoWn in FIG. 13b, conventionally, sometimes the 
?ller 1303a charged to ?X the electronic component 1303 is 
attracted to the inner Wall of the accommodating portion 
1305b so it cannot completely cover the electronic compo 
nent 1303. As described above, the conventional arrange 
ment leads to a decrease in manufacturing yield and leads to 
an increase in product cost. 

The present invention has been made to solve the above 
problems, and has as its object to doWnsiZe an oscillator to 
become smaller than a conventional one and to manufacture 
an oscillator at a loWer cost than in the conventional case. 

DISCLOSURE OF INVENTION 

According to the present invention, in a container for an 
oscillation circuit Which accommodates a pieZoelectric 
vibrator, an oscillator comprises an electrode structure, that 
can be electrically connected, on the other surface of a 
multilayered substrate Where a pieZoelectric component is to 
be mounted, Which opposes a side Where the pieZoelectric 
component is mounted, the electrode structure having a 
suf?cient thickness. 

According to the present invention, When the container 
for the oscillation circuit is mounted on another substrate 
through the electrode structure, a space is de?ned by the 
electrode structure betWeen another substrate and the con 
tainer for the oscillation circuit. 
According to another embodiment of the present 

invention, in a container for an oscillator comprised of a 
pieZoelectric vibrator and a plurality of semiconductor 
components, there is provided an oscillator in Which the 
semiconductor components are mounted on the other surface 
of a multilayered substrate Where the pieZoelectric vibrator 
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is to be mounted, Which opposes a side Where the pieZo 
electric component is mounted, a surface Where the pieZo 
electric vibrator is mounted has a recessed structure, and the 
surface Where the semiconductor components are mounted 
has an electrode structure that can be electrically connected 
to an external circuit mounting substrate When mounted 
thereon, the electrode structure having a thickness slightly 
larger than those of the semiconductor components. 

According to the present invention, When the container 
for the oscillation circuit is mounted on another substrate 
through the electrode structure, the semiconductor compo 
nent is placed in a space de?ned by the electrode structure 
betWeen another substrate and the container for the oscilla 
tion circuit. 

According to the present invention, in an oscillator com 
prised of a pieZoelectric vibrator and a plurality of semi 
conductor components, the semiconductor components are 
mounted on the other surface of a multilayered substrate, 
Where the pieZoelectric vibrator is to be mounted, Which 
opposes a side Where the pieZoelectric component is to be 
mounted, a surface Where the pieZoelectric vibrator is 
mounted has a recessed structure, and the surface Where the 
semiconductor components are mounted has an electrode 
structure that can be electrically connected to an eXternal 
circuit mounting substrate When mounted thereon, the elec 
trode structure having a thickness slightly larger than those 
of the semiconductor components. 

According to the present invention, When the oscillator is 
mounted on another substrate through the electrode 
structure, the semiconductor component is placed in a space 
de?ned by the electrode structure betWeen another substrate 
and the container for the oscillation circuit. 

According to embodiment of the present invention, in an 
oscillator comprised of a pieZoelectric vibrator and an 
electronic component, a substrate on Which the electronic 
component is mounted is adhered to a bottom surface of the 
pieZoelectric vibrator and is integrated thereWith, and a 
conduction electrode Which electrically connects the pieZo 
electric vibrator and the substrate Where the electronic 
component is to be mounted constitutes an oscillator. 

According to the present invention, When the oscillator is 
mounted on another substrate through the electrode 
structure, the semiconductor component is placed in a space 
de?ned by the electrode structure betWeen another substrate 
and the container for the oscillation circuit. 

In the present invention, the electronic component is 
arranged on the substrate Which is in contact With the bottom 
surface of the pieZoelectric vibrator. 

In an oscillator according to still another embodiment of 
the present invention and comprised of a pieZoelectric 
vibrator and an electronic component, a substrate on Which 
the electronic component is mounted is arranged on a 
bottom surface of the pieZoelectric vibrator, and the pieZo 
electric vibrator and the substrate are integrated through a 
conduction electrode that electrically connects the pieZo 
electric vibrator and the substrate to each other, thereby 
forming an oscillator. 

According to the present invention, the electronic com 
ponent is arranged betWeen the substrate and the bottom 
surface of the pieZoelectric vibrator. 

According to the present invention, the electronic com 
ponent is arranged on a surface of a circuit substrate Where 
the oscillator is to be mounted. 

According to still another embodiment of the present 
invention, in a laminated container comprised of at least two 
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4 
multilevel structure substrates, in Which at least one of 
multilevel laminated substrates With recesses, on an upper 
and loWer surfaces thereof, at portions Where an electronic 
component and a pieZoelectric component are to be 
mounted, employs an annular laminated substrate, the annu 
lar laminated substrate is in contact With at least one ?at 
laminated substrate Which constitutes the laminated 
container, and one layer Which opposes the ?at laminated 
substrate in contact thereWith is the annular laminated 
substrate, there is provided an oscillator, Wherein portions 
corresponding to vertical and horiZontal siZes of an inner 
Wall of the recess constituting the laminated container and a 
portion corresponding to a vertical siZe of an inner Wall of 
the other annular recess are located on the same line by not 
less than 60%. 

According to still another embodiment of the present 
invention, in a laminated container is comprised of at least 
tWo multilevel laminated substrates, in Which one of the 
multilevel laminated substrates employs an annular lami 
nated substrate so as to form a recess at a portion thereof 
Where an electronic component and a pieZoelectric compo 
nent are to be mounted, the annular laminated substrate is in 
contact With at least one ?at laminated substrate constituting 
the laminated container, and at least one layer Which is in 
contact With the ?at laminated structure is a laminated 
substrate With pedestal portions arranged at corners thereof, 
there is provided an oscillator, Wherein vertical and hori 
Zontal siZes of four corners of an inner Wall of the annular 
recess constituting the laminated container and an inner siZe 
of each corner portion of the other pedestal portion of the ?at 
laminated substrate are located on the same line. 

According to an oscillator manufacturing method of the 
present invention, there is provided a method of manufac 
turing a container for a surface-mounted oscillation circuit, 
comprising, in order to form a pedestal portion With a 
suf?ciently large thickness on the other surface of a substrate 
Where a pieZoelectric component is to be mounted, Which 
opposes a side Where the pieZoelectric component is 
mounted, the steps of arranging a positioning plate, ?tting a 
conductive pedestal portion in the positioning plate, and 
integrating and heating the substrate, the positioning plate, 
and the conductive pedestal portion. 
According to a pieZoelectric component manufacturing 

method of the present invention, there is provided a method 
of manufacturing a container for a surface-mounted oscil 
lation circuit, comprising, in order to form a pedestal portion 
With a suf?ciently large thickness on a surface of a substrate 
Where a pieZoelectric component is to be mounted, Which 
opposes a side Where the pieZoelectric component is 
mounted, the steps of arranging a conductive pedestal por 
tion mask, printing a conductive pedestal portion through 
the conductive pedestal portion mask, and heating the con 
ductive pedestal portion. 

According to the present invention, an electronic compo 
nent is mounted on that surface of the container for an 
oscillation circuit Which opposes a surface Where the pieZo 
electric component is mounted, thereby forming an oscilla 
tor. 

According to still another embodiment of the present 
invention, an oscillator comprises a hermetically sealable 
container arranged on a major surface of a substrate and 
adapted to accommodate a pieZoelectric vibrator, and a 
plurality of electrode structures arranged on a loWer surface 
of the substrate and higher than a semiconductor component 
to be ?ip-chip mounted on the loWer surface of the substrate, 
Wherein the pieZoelectric vibrator, the semiconductor 
component, and the electrode structures constitute an oscil 
lation circuit. 
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According to the present invention, the plurality of elec 
trode structures serve as columns for forming a heat dissi 
pation space around the semiconductor component Which is 
?ip-chip mounted. The semiconductor component does not 
come into contact With another member With Which the 
distal ends of the electrode structures come into contact. 

In the present invention described above, the container 
may be constituted by a frame formed on the major surface 
of the substrate and a lid formed on the frame, or by a recess 
formed in the major surface of the substrate and a lid 
covering the recess. Also, the substrate may have a multi 
layered interconnection structure. 

In the present invention, the substrate may be formed of 
a ?rst substrate Where the container is to be formed, and a 
second substrate Where the semiconductor component is 
mounted. The semiconductor component performs tempera 
ture compensation of an oscillation frequency obtained by 
the pieZoelectric vibrator. 

According to still another embodiment of the present 
invention, there is provided an oscillator comprising a 
pieZoelectric vibrator arranged on a major surface of a 
substrate to be disconnected from an outer air, a semicon 
ductor substrate ?ip-chip mounted on a loWer surface of the 
substrate, and a plurality of electrode structures arranged on 
the loWer surface of the substrate and higher than the 
semiconductor component, Wherein the pieZoelectric 
vibrator, the semiconductor component, and the electrode 
structures constitute an oscillation circuit. 

According to the present invention, the plurality of elec 
trode structures serve as columns for forming a heat dissi 
pation space around the semiconductor component Which is 
?ip-chip mounted. The semiconductor component does not 
come into contact With another member With Which the 
distal ends of the electrode structures come into contact. 

According to the present invention, the container may be 
constituted by a frame formed on the major surface of the 
substrate and a lid formed on the frame, or by a recess 
formed on the major surface of the substrate and a lid 
covering the recess. The substrate may have a multilayered 
interconnection structure. 

According to the present invention, the substrate may be 
formed of a ?rst substrate Where the container is to be 
formed, and a second substrate Where the semiconductor 
component is mounted. The semiconductor component per 
forms temperature compensation of an oscillation frequency 
obtained by the pieZoelectric vibrator. 

Acontainer for an oscillation circuit using a pieZoelectric 
vibrator according to the present invention comprises a 
hermetically sealable container arranged on a major surface 
of a substrate and adapted to accommodate a pieZoelectric 
vibrator, and a frame stacked on a loWer surface of the 
substrate and higher than a semiconductor component to be 
?ip-chip mounted on the loWer surface of the substrate, 
Wherein a shift amount betWeen the substrate and the frame 
in a WidthWise direction of the frame is less than 40% a 
Width of the frame, and the pieZoelectric vibrator, the 
semiconductor component, and the electrode structure con 
stitute an oscillation circuit. 

Acontainer for an oscillation circuit using a pieZoelectric 
vibrator according to the present invention comprises a 
hermetically sealable container arranged on a major surface 
of a substrate and adapted to accommodate a pieZoelectric 
vibrator, and four pedestal portions arranged in contact With 
four corners of a loWer surface of the substrate and higher 
than a semiconductor component to be ?ip-chip mounted on 
the loWer surface of the substrate, Wherein a shift amount 
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6 
betWeen the substrate and the frame in a WidthWise direction 
of the frame is less than 40% a Width of the frame, positions 
of four sides of a rectangle inscribed to the four pedestal 
portions overlap positions Where four inner sides of the 
frame are projected toWard the substrate, and the pieZoelec 
tric vibrator, the semiconductor component, and the elec 
trode structure constitute an oscillation circuit. 
A container for an oscillation circuit using a pieZoelectric 

vibrator according to the present invention comprises a 
hermetically sealable container arranged on a major surface 
of a substrate and adapted to accommodate a pieZoelectric 
vibrator, and four pedestal portions arranged in contact With 
four corners of a loWer surface of the substrate and higher 
than a semiconductor component to be ?ip-chip mounted on 
a loWer surface of the substrate, Wherein a shift amount 
betWeen the substrate and the frame in a WidthWise direction 
of the frame is less than 40% a Width of the frame, positions 
of four sides of a rectangle inscribed to the four pedestal 
portions overlap positions Where four inner sides of the 
frame are projected toWard the substrate Within a region of 
2 mm, and the pieZoelectric vibrator, the semiconductor 
component, and the electrode structure constitute an oscil 
lation circuit. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 shoWs a partial sectional vieW and plan vieWs of 
the arrangement of an oscillator formed of a container for an 
oscillation circuit according to an embodiment of the present 
invention; 

FIG. 2 shoWs perspective vieWs, plan vieWs, and an 
equivalent circuit diagram of the arrangement of the oscil 
lator formed of the container for the oscillation circuit 
according to the embodiment of the present invention; 

FIG. 3 shoWs vieWs of the steps in a manufacturing 
process for the oscillator according to the embodiment of the 
present invention; 

FIG. 4 shoWs vieWs of the steps in another manufacturing 
process for the oscillator according to the embodiment of the 
present invention; 

FIG. 5 shoWs vieWs of the steps in still another manu 
facturing process for the oscillator according to the embodi 
ment of the present invention; 

FIG. 6 shoWs vieWs of the steps in still another manu 
facturing process for the oscillator according to the embodi 
ment of the present invention; 

FIG. 7 is a plan vieW shoWing the arrangement of the 
container for the oscillation circuit according to the embodi 
ment of the present invention; 

FIG. 8 is a partial sectional vieW shoWing an arrangement 
of an oscillator formed of a container for an oscillation 
circuit according to another embodiment of the present 
invention; 

FIG. 9 is a partial sectional vieW shoWing an arrangement 
of an oscillator formed of a container for an oscillation 
circuit according to still another embodiment of the present 
invention; 

FIG. 10 is a partial sectional vieW shoWing an arrange 
ment of an oscillator formed of a container for an oscillation 
circuit according to still another embodiment of the present 
invention; 

FIG. 11 is a partial sectional vieW shoWing the arrange 
ment of an oscillator formed of a container for an oscillation 
circuit according to still another embodiment of the present 
invention; 

FIG. 12 is a partial sectional vieW shoWing the arrange 
ment of an oscillator formed of a container for an oscillation 
circuit according to still another embodiment of the present 
invention; 
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FIG. 13 shows partial sectional views each illustrating an 
arrangement of a conventional oscillator; 

FIG. 14 is a perspective vieW shoWing the arrangement of 
another conventional oscillator; 

FIG. 15 shoWs plan vieWs and a sectional vieW of the 
arrangement of a container for an oscillation circuit accord 
ing to still another embodiment of the present invention; and 

FIG. 16 shoWs plan vieWs and a sectional vieW of the 
arrangement of a container for an oscillation circuit accord 
ing to still another embodiment of the present invention. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

The embodiments of the present invention Will be 
described With reference to the accompanying draWings. 
<First Embodiment> 

FIG. 1a is a partial sectional vieW shoWing the arrange 
ment of an oscillator according to the ?rst embodiment of 
the present invention, and FIGS. 1b and 1c are plan vieWs of 
the same. This oscillator has a pieZoelectric vibrator 101 
serving as a pieZoelectric component such as an AT-cut 
quartZ vibrator. The pieZoelectric vibrator 101 is ?xed on a 
substrate 104 (on the surface of the substrate 104) With 
?xing members 104a made of a conductive material. 

The ?xing members 104a are made of a resin dispersed 
With a plurality of ?ne metal particles of Au or the like. As 
the resin, an epoxy-based resin or silicone-based resin is 
used. The ?xing members 104a support the pieZoelectric 
vibrator 101 With set resin and are electrically connected to 
electrodes 110a and 101b, formed on the surface of the 
pieZoelectric vibrator 101 in the presence of the dispersed 
?ne metal particles. 

The piezoelectric vibrator 101 is placed on the substrate 
104 and arranged in a hermetically sealed container consti 
tuted by a lid 105, frame 103, and the substrate 104 With, 
e.g., a multilayered interconnection structure. Since the 
substrate 104 has the multilayered interconnection structure, 
it can be formed Without exposing its circuit interconnection 
portion to its upper or loWer surface, so that a high reliability 
in the signal transmission line can be obtained. If the 
substrate 104 does not require a complicated circuit 
interconnection, it need not have a multilayered intercon 
nection structure. 

The frame 103 and lid 105 may be made of a material such 
as a ceramic material generally used to form a package for, 
e.g., a semiconductor component, or a metal material such as 
an iron-nickel alloy or Kovar, Which does not generate gas 
When heated. To form the substrate 104, for example, a 
material such as a ceramic material Which does not generate 
gas When heated may be basically used, and a metal inter 
connection pattern may be formed on the substrate 104. 

The frame 103 and substrate 104, and the frame 103 and 
lid 105 are hermetically sealed With each other. For sealing, 
for example, a synthetic rubber-based adhesive, glass frit, 
soldering (brazing), or seaming may be used. As the solder 
(braZing) material, for example, a generally used eutectic 
solder or Au-Sn may be used. For example, the ?xing 
members 104a may be formed of a solder or conductive 
adhesive. 
A circuit interconnection (not shoWn) is formed on the 

upper surface of the substrate 104, and the ?xing members 
104a are formed at predetermined portions on the circuit 
interconnection. The pieZoelectric vibrator 101 is connected 
to the circuit interconnection through the ?xing members 
104a. 
A circuit interconnection (not shoWn) is formed also on 

the loWer surface of the substrate 104. Predetermined por 
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8 
tions of this circuit interconnection and predetermined por 
tions of a semiconductor component (electronic component) 
102 are connected to each other, so that the semiconductor 
component 102 and an electronic component 102a are 
?ip-chip mounted. 

Flip-chip mounting is a technique of connecting the 
semiconductor component 102 as a bear chip LSI to the 
loWer surface of the substrate 104 Without using Wire 
bonding. This eliminates a package, thereby accordingly 
reducing the mounting area. 

In this manner, since the semiconductor component 102 is 
mounted in a bear state Without being packaged, the loWer 
surface of the semiconductor substrate constituting the semi 
conductor component 102 and made of silicon or the like is 
exposed. In order to protect the exposed surface of the 
semiconductor substrate, for example, an insulating resin 
such as polyimide may be applied to the exposed surface of 
the semiconductor component 102, thereby forming a pro 
tective ?lm. 
A temperature compensation circuit, a temperature detec 

tion circuit, and the like are integrated on the semiconductor 
component 102 Which is ?ip-chip mounted on the loWer 
surface of the substrate 104 as described above. For 
example, the electronic component 102a is a chip capacitor 
or chip resistor. Another integrated circuit chip may be 
mounted on the loWer surface of the substrate 104. 

In addition, electrodes (electrode structures) 106 serving 
as the conductive pedestal portions are formed (arranged) on 
the loWer surface of the substrate 104 such that they are 
connected to the circuit interconnection formed on the loWer 
surface of the substrate 104. In this embodiment, the elec 
trodes 106 are connected to the circuit substrate, on Which 
an oscillator is to be mounted, With solder or the like. The 
circuit interconnections on the upper and loWer surfaces of 
the substrate 104 are connected to each other at their 
predetermined portions through plugs formed in via holes 
extending through the substrate 104. 

Although four electrodes 106 are formed in FIG. 1b, the 
present invention is not limited to this. It suffices if a total of 
three electrodes 106, i.e., a poWer supply terminal for 
driving the oscillator and tWo output signal terminals, are 
formed. To make a voltage variable frequency oscillator, an 
electrode for applying a control voltage is also required, and 
accordingly a total of four electrodes are required. 

If the number of electrodes 106 is three, these electrodes 
106 may be arranged respectively in contact With the three 
corners of the loWer surface of the substrate 104 and the 
semiconductor component 102 may be arranged in contact 
With the remaining corner, so the entire oscillator can be 
made compact (FIG. 1a) 
The temperature detection circuit integrated on the semi 

conductor component 102 detects the ambient temperature 
and provides temperature information to the temperature 
compensation circuit integrated on the semiconductor com 
ponent 102. Based on the temperature information, the 
temperature compensation circuit appropriately corrects the 
circuit parameter in accordance With a change in ambient 
temperature, suppresses variations in frequency of the oscil 
lation output obtained from the pieZoelectric vibrator 101 
through the circuit interconnections formed on the substrate 
104, and outputs the suppressed oscillation output from the 
electrodes 106. 
The electrodes 106 are formed such that their projecting 

heights from the loWer surface of the substrate 104 are larger 
than the projecting height of the ?ip-chip mounted semi 
conductor component 102 from the loWer surface of the 
substrate 104. Since the electrodes 106 are formed to project 
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in this manner, When the oscillator is to be mounted on the 
circuit substrate, the semiconductor component 102 is pre 
vented from coming into contact With the circuit substrate. 

FIGS. 2a and 2b are perspective vieWs shoWing the 
oscillator of FIG. 1 in more detail, and FIGS. 2c and 2d are 
plan vieWs of the same. FIG. 2c is a plan vieW, seen from 
above, of the substrate 104 on Which the pieZoelectric 
vibrator 101 is arranged, and the frame 103. Electrode pads 
201 to be connected to the pieZoelectric vibrator are formed 
at tWo corners in the accommodating region, Where the 
pieZoelectric vibrator 101 is to be accommodated, inside the 
frame 103. The tWo corners of the pieZoelectric vibrator 101 
are ?xed to the tWo electrode pads 201 With the ?xing 
members 104a. For example, the terminal portions of the 
electrode 101a formed on the surface of the pieZoelectric 
vibrator 101 are connected to the electrode pads 201 through 
the ?xing members 104a. 

FIG. 2a' is a plan vieW, seen from the loWer surface, of the 
substrate 104 on Which the semiconductor component 102 is 
not mounted. The four electrodes 106 and a circuit inter 
connection 202 With ten terminals 202a to 202j are formed 
on the loWer surface of the substrate 104. The respective 
terminals of the semiconductor component 102 are con 
nected to the terminals 202a to 202j of the circuit intercon 
nection 202. Adjustment terminals 203a to 203d used for 
?nal adjustment are formed at the side portions of the 
substrate 104, and are respectively connected to the termi 
nals 202g to 202j. 

The plugs are formed to extend through the substrate 104 
from the electrode pads 201, Where the pieZoelectric vibrator 
is to be ?xed, so as to be connected to predetermined 
terminals of the circuit interconnection 202. These plugs are 
connected to the terminals 202g and 202k of the circuit 
interconnection 202. 

FIG. 26 shoWs an equivalent circuit obtained When the 
semiconductor component 102 is ?ip-chip mounted on the 
circuit interconnection 202 to form the oscillation circuit. In 
this case, the substrate 104 need not have a multilayered 
interconnection structure. 
As shoWn in FIG. 26, the semiconductor component 102 

is connected to the pieZoelectric vibrator 101 through the 
terminals 2026 and 202f. In the semiconductor component 
102, a cubic function generation circuit 121 generates a 
correction function obtained by inverting the basic tempera 
ture characteristics of the pieZoelectric vibrator 101. The 
cubic function generation circuit 121 receives a signal 
corresponding to the ambient temperature measured by a 
temperature sensor 122, and outputs a correction function 
value corresponding to this signal value as a reference 
correction value. 

The reference correction value and a reference voltage 
output from a reference voltage generation circuit 123 are 
added by an adder 124. The voltage obtained by addition is 
input to an oscillation circuit 125 comprised of variable 
diodes 125a and 125b, so that variations in the pieZoelectric 
vibrator 101 caused by the ambient temperature are 
suppressed, and an oscillation signal in Which variations 
caused by the temperature are suppressed is output to an 
output terminal connected to the terminal 202d. This oscil 
lation signal is output through the terminal 202a' and elec 
tronic component 102a from the electrode 106 connected to 
the electronic component 102a. 
The pieZoelectric vibrator 101 has an individual 

difference, although small, due to variations in the manu 
facture. The variations in oscillation signal due to the 
individual difference are suppressed on the basis of adjust 
ment data stored in a storage (EEPROM) 126 serving as a 
programmable read-only memory. 
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As shoWn in FIG. 26, the reference voltage output from 

the reference voltage generation circuit 123 is adjusted by a 
Oth-order adjustment unit 127a, and the reference correction 
value output from the cubic function generation circuit 121 
is adjusted (amplitude increase/decrease correction) by a 
tertiary gain adjustment unit 127b. The adjusted reference 
voltage and reference correction value, and an adjustment 
signal output from the temperature sensor 122 and adjusted 
(correction of tilt and rotation) by a primary gain adjustment 
unit 127c are added by the adder 124. The voltage obtained 
by addition is input to the oscillation circuit 125, so an 
oscillation signal, in Which variations due to individual 
difference are also suppressed, is output to the output 
terminal connected to the terminal 202c. 
The adjustment data stored in the storage 126 is input and 

adjusted by using the adjustment terminals 203a to 203d. 
The adjustment terminal 203b is connected to the chip 

selector (CS) terminal of the storage 126 through the ter 
minal 202h. The adjustment terminal 203c is connected to 
the system clock (SK) terminal of the storage 126 through 
the terminal 202i. The adjustment terminal 203d is con 
nected to the input/output (I/O) terminal of the storage 126 
through the terminal 202j. 
The adjustment data described above is input to the 

storage 126 through the adjustment terminals 203b to 203d. 
Signals output from the Oth-order adjustment unit 127a, 
primary gain adjustment unit 127c, and tertiary gain adjust 
ment unit 127b are monitored by a monitor terminal, i.e., the 
terminal 202g, While being sWitched by a sWitch (SW) 128, 
thereby checking the consistency of the input adjustment 
data. The oscillation signal is output through a buffer 129. 

If a gain adjustment signal is input to a gain adjustment 
unit 130 through the terminal 202d, a voltage variable 
frequency oscillator Which changes the frequency of the 
oscillation signal can be formed. When the oscillation fre 
quency is variable, an electrode for inputting a gain adjust 
ment signal is required, and the oscillator needs four elec 
trodes 106, as shoWn in FIG. 1b. If the oscillation frequency 
is ?xed, an electrode for inputting a gain adjustment signal 
is not required, and it suf?ces if three electrodes are 
provided, as shoWn in FIG. 1c. In this case, no gain 
adjustment unit 130 need be prepared in the semiconductor 
component 102. 
A method of manufacturing an oscillator according to this 

embodiment Will be described. 
First, as shoWn in FIG. 1a, the pieZoelectric vibrator 101 

is ?xed on the substrate 104 With the ?xing members 104a, 
the frame 103 is ?xed on the substrate 104, and a container 
constituted by the substrate 104 and frame 103 is sealed by 
the lid 105, thereby preparing a pieZoelectric vibrator unit 
111 shoWn in FIG. 3a. 

In the pieZoelectric vibrator unit 111, pads 301 made of a 
conductive material such as a Ag-Pd solder material or 
copper are formed at electrode connection portions on the 
circuit interconnection formed on the loWer surface of the 
substrate 104. Although not shoWn in FIG. 3a, in the 
container, a circuit interconnection to be connected to the 
pieZoelectric vibrator through the ?xing members is formed 
on the upper surface of the substrate 104. 
As shoWn in FIG. 3b, a positioning plate 302 With 

openings 302a at electrode formation regions is prepared. 
As shoWn in FIG. 3c, the positioning plate 302 is abutted 

against and ?xed to the predetermined portions of the loWer 
surface of the pieZoelectric vibrator unit 111, i.e., the loWer 
surface of the substrate 104. The surfaces of the pads 301 
formed on the loWer surface of the substrate 104 are exposed 
to the bottom surfaces of the openings 302a. 
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As shown in FIG. 3d, the electrodes 106 are ?tted in the 
openings 302a so they come into contact With the exposed 
surfaces of the pads 301. The resultant structure is heated to, 
e.g., 280° C., thereby soldering the electrodes 106 at the 
electrode connection portions. 

The positioning plate 302 is removed from the substrate 
104. Then, a state in Which the electrodes 106 are formed on 
the loWer surface of the substrate 104 of the pieZoelectric 
vibrator unit 111 can be obtained, as shoWn in FIG. 36. After 
that, a semiconductor component is ?ip-chip mounted at a 
predetermined portion of the circuit interconnection on the 
loWer surface of the substrate, thereby obtaining the oscil 
lator shoWn in FIG. 1a. 

Alternatively, the oscillator of this embodiment can be 
manufactured in the folloWing manner. 

First, as shoWn in FIG. 1a, a pieZoelectric vibrator 101 is 
?xed on a substrate 104 With ?xing members 104a, a frame 
103 is ?xed on the substrate 104, and a container constituted 
by the substrate 104 and frame 103 is sealed by a lid 105, 
thereby preparing a pieZoelectric vibrator unit 111 shoWn in 
FIG. 4a. This method is identical to the manufacturing 
method shoWn in FIGS. 3a to 36. 

Patterns 401 made of a conductive paste are formed by 
screen printing at the electrode connection portions of a 
circuit interconnection formed on the loWer surface of the 
substrate 104 of the pieZoelectric vibrator unit 111. Although 
not shoWn in FIGS. 4a to 4c, in screen printing, a mask 
pattern is formed on a screen spread over a frame. The frame 
is then placed on the loWer surface of the substrate 104. The 
conductive paste serving as the ink is passed through pores 
in the screen exposed to the openings of the mask pattern, 
thereby forming the patterns 401. 

For example, the conductive paste serving as the ink in 
screen printing is a printing paste obtained by dispersing 
metal particles of an Ag-Pd solder material in an organic 
resin binder. 

The patterns 401 are then heated and baked, so the organic 
contents in the patterns 401 are removed. Then, only the 
metal contents in the patterns 401 are left, so electrodes 106 
made of a metal material are formed on the loWer surface of 
the substrate 104, as shoWn in FIG. 4c. 

Alternatively, the oscillator of this embodiment can be 
manufactured in the folloWing manner. 

First, as shoWn in FIG. 1a, a pieZoelectric vibrator 101 is 
?xed on a substrate 104 With ?xing members 104a, a frame 
103 is ?xed on the substrate 104, and a container constituted 
by the substrate 104 and frame 103 is sealed by a lid 105, 
thereby preparing a pieZoelectric vibrator unit 111, as shoWn 
in FIG. 4a. Subsequently, as shoWn in FIG. 5a, a mask 
pattern 501 With openings 501a is formed on the loWer 
surface of the substrate 104. The openings 501a are formed 
to expose the electrode formation portions of a circuit 
interconnection formed on the loWer surface of the substrate 
104. For example, the mask pattern 501 can be formed by 
applying a photosensitive resist and processing the resist 
With a knoWn photolithography technique. 

Subsequently, as shoWn in FIG. 5b, metal ?lms 502 are 
selectively formed by, e.g., plating, on electrode formation 
regions exposed Within the openings 501a of the mask 
pattern 501. After that, as shoWn in FIG. 5c, the mask pattern 
501 is removed, so electrodes 106 made of a metal material 
are formed on the loWer surface of the substrate 104. 
Of the oscillator according to this embodiment, particu 

larly a portion constituted by the substrate 104, frame 103, 
and electrodes (electrode structures) 106 may be manufac 
tured in the folloWing manner. 

First, as shoWn in FIG. 6a, a plurality of openings 603a 
are formed in a matrix With a predetermined pitch on a 
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ceramic plate 603 With a thickness equal to the height of the 
frame 103. The openings 603a are rectangular When seen 
from above. The ceramic plate 603 is cut and separated 
along a plurality of cutting regions 601 arranged in the 
vertical and horiZontal directions at a pitch equal to the 
formation pitch of the openings 603a, thereby forming the 
frame 103. 
As shoWn in FIG. 6b, a ceramic plate 604 With a thickness 

equal to that of the substrate 104 is prepared. For example, 
structures, electrode pads, and circuit interconnections as 
shoWn in FIGS. 2c and 2d are formed on the ceramic plate 
604 in advance in a matrix With the pitch equal to the 
formation pitch of the openings 603a. 

In addition, as shoWn in FIG. 6c, a plate 606 With a 
thickness equal to the heights of the electrodes 106 is 
prepared, and a plurality of openings 606a are formed in the 
plate 606 in a matrix With a pitch equal to that of the 
openings 603a. The shape of each opening 606a is like the 
one obtained by folding the four corners of a rectangle. The 
plate 606 is cut and separated along a plurality of cutting 
regions 601 arranged in the vertical and horiZontal directions 
at a pitch equal to the formation pitch of the openings 606a, 
thereby forming a plurality of electrodes 106. The plate 606 
can be, e.g., a ceramic plate. In this case, after the openings 
603a are formed, the surface of the plate 606 is metalliZed 
to form metal ?lms, so the metal ?lms can serve as elec 
trodes. 

In the ceramic plates 603 and 604 and the plate 606, the 
cutting regions 601 are arranged at the same pitch in the 
vertical and horiZontal directions. Therefore, When the 
ceramic plates 603 and 604 are cut and separated along the 
corresponding cutting regions 601, the resultant frame por 
tions and plate portions have the same outer siZes When seen 
from above. 
The above ceramic plates 603 and 604 and the plate 606 

are aligned With each other and adhered. The resultant plate 
assembly is cut and separated along the cutting regions 601, 
so container structures shoWn in FIG. 6a' can be obtained. 
As described above, in the oscillator according to this 

embodiment, the pieZoelectric vibrator 101 is ?xed to one 
surface of the substrate 104, and the semiconductor com 
ponent 102 for performing temperature compensation is 
directly mounted on the other surface of the substrate 104. 
On one surface of the substrate 104, the pieZoelectric 
vibrator 101 is covered With the sealed container constituted 
by the frame 103 and lid 105, so it is protected from the outer 
air. In addition, the electrodes 106 de?ne a space betWeen 
the substrate 104 and a circuit mounting substrate on Which 
this oscillator is to be mounted, so the semiconductor 
component 102 exposed to the loWer surface of the substrate 
104 Will not come into contact With the circuit mounting 
substrate. 
As a result, according to this embodiment, the side Where 

the semiconductor component 102 is to be mounted does not 
have a container structure, unlike the side Where the pieZo 
electric vibrator 101 is to be mounted, and does not have a 
Wall. Accordingly, the siZe of the substrate 104 suf?ces if it 
is approximately equal to the sum of the mounting area of 
the semiconductor component 102 and the area Where the 
electrodes 106 are to be formed, and can be greatly reduced 
than in the prior art. For example, as shoWn in FIG. 7, the 
relationship betWeen the area (XxY) of the substrate Which 
is calculated from a vertical siZe Y and horiZontal siZe X, and 
the area (x><y) of the semiconductor component Which is 
calculated from a vertical siZe y and horiZontal siZe x can be 
set such that a ratio ((x><y)/(X><Y)) of the respective areas is 
larger than 40%. 
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Alternatively, before sealing With the lid 105 is 
performed, the piezoelectric vibrator 101 may be mounted 
Within the frame 103 on the upper surface of the substrate 
104, and adjustment may be performed so desired frequency 
characteristics can be obtained. After that, the lid 105 may 
be ?xed on the frame 103 to seal it, and the semiconductor 
component 102 may be mounted on the loWer surface of the 
substrate 104. In this case, several pieZoelectric vibrators 
and semiconductor components 102 may be manufactured 
separately, and among them only non-defective ones may be 
combined to form one oscillator. As a result, the manufac 
turing cost of the oscillator can be suppressed greatly. 

Although the rectangular electrodes 106 are used in the 
above embodiment, the present invention is not limited to 
this. As shoWn in FIG. 8, semispherical sWelling bumps 706 
made of a conductive material such as a metal may be 
employed in place of the electrodes 106. The heights of the 
bumps 706 suf?ce if they are about 0.2 mm to 0.7 mm. 

In the above description, the semiconductor component 
102 is ?ip-chip mounted on the loWer surface of the sub 
strate 104. At this time, as shoWn in FIGS. 9 and 10, the 
periphery of the semiconductor component 102 may be 
covered With a synthetic resin ?ller 107. 

In the conventional arrangement shoWn in FIGS. 13a and 
13b, heat produced by soldering for mounting the oscillator 
1301 on the circuit mounting substrate tends to be conducted 
to the electronic component 1303 through the container 
1305 and ?ller 1303a to sometimes damage the ?ller 1303a 
and electronic component 1303. In contrast to this, accord 
ing to this embodiment, heat produced by soldering is 
conducted from the electrodes 106 to the semiconductor 
component 102 through the substrate 104 (FIG. 1a). Thus, 
heat produced by soldering is not easily conducted to the 
semiconductor component 102, and damage of the semicon 
ductor component 102 can be greatly suppressed. As shoWn 
in FIGS. 9 and 10, When the semiconductor component 102 
is covered With the ?ller 107, heat produced during soldering 
the electrodes 106 and bumps 706 is not easily conducted to 
the semiconductor component 102. Since the semiconductor 
component 102 is exposed to the outer air, heat does not stay 
but can be dissipated easily. 
<Second Embodiment> 

Another embodiment of the present invention Will be 
described. 

According to this embodiment, as shoWn in FIG. 11, in a 
hermetically sealed container constituted by a lid 105, frame 
103, and substrate 1104, a pieZoelectric vibrator 101 is ?xed 
on the substrate 1104 With ?xing members 1104a made of a 
conductive material, thereby forming a vibrator unit 1101. 
For example, the frame 103 and substrate 1104, and the 
frame 103 and lid 105 are sealed With each other by an 
adhering method using a synthetic rubber-based adhesive, 
glass frit, soldering, seaming, or the like. The ?xing mem 
bers 1104a may be formed of a solder, conductive adhesive, 
or the like. 
A circuit interconnection (not shoWn) is formed on the 

substrate 1104. The ?xing members 1104a are formed at 
predetermined portions of the circuit interconnection. The 
pieZoelectric vibrator 101 is connected to the circuit inter 
connection through the ?xing members 1104a. Terminals 
1106 are formed on the loWer surface of the substrate 1104 
such that they extend through the substrate 1104 to connect 
the circuit interconnection. 

In this embodiment, another substrate 1114 is provided. A 
semiconductor component 102 is ?ip-chip mounted on a 
circuit interconnection (not shoWn) formed on the surface of 
the substrate 1114. Electrodes 106 are formed at predeter 
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mined portions of this circuit interconnection. The substrate 
1114, semiconductor component 102, and electrodes 106 
constitute a semiconductor component unit 1102. Terminals 
1116 are formed on the other surface of the substrate 1114 
such that they extend through the substrate 1114 to connect 
the circuit interconnection. 
With the above arrangement, in this embodiment, the 

terminals 1106 and terminals 1116 are brought into contact 
With each other so they are connected to each other. The 
vibrator unit 1101 and semiconductor component unit 1102 
are combined to constitute an oscillator. In this case, several 
vibrator units 1101 and semiconductor component units 
1102 may be manufactured, and among them only non 
defective ones may be combined to form one oscillator. As 
a result, the manufacturing cost of the oscillator can be 
suppressed greatly. 

In the above embodiment, the semiconductor component 
102 faces that surface of a circuit mounting substrate, Which 
the oscillator is to be mounted. Alternatively, With the 
arrangement as shoWn in FIG. 12, the semiconductor com 
ponent 102 does not face the surface of the circuit mounting 
substrate. In FIG. 12, the vibrator unit 1101 is completely 
identical to that shoWn in FIG. 11. 
With the arrangement of FIG. 12, terminals 1116a are 

formed on that surface of a substrate 1114a, Which a 
semiconductor component 102 is to be mounted, such that 
they are higher than the surface of the semiconductor 
component 102. The terminals 1106 and terminals 1116a are 
connected to each other, thereby forming an oscillator. 
Electrodes 106a for mounting on the circuit mounting 
substrate are formed on the loWer surface of the substrate 
1114a. In this case, the electrodes 106a need not be thick, 
unlike the electrodes 106. 
<Third Embodiment> 
The third embodiment of the present invention Will be 

described. 
Conventionally, as shoWn in FIG. 13a, the container 1305 

integrally formed With the tWo accommodating portions 
1305a and 1305b on its upper and loWer surfaces is used for 
an oscillator With a temperature compensation function. This 
container is formed by ?xing frames to the upper and loWer 
surfaces of a plate member (substrate). The frames and plate 
member (substrate) are formed of a ceramic material. 

For example, poWder of a metal oxide such as aluminum 
oxide is dispersed in a solvent in Which an appropriate 
binder is dissolved, thereby making the slurry. The dried 
slurry is machined into desired shapes to form frames 1502, 
1503, and 1504, as shoWn in FIGS. 15a to 15c. In this state, 
the material of the frames has not yet become a ceramic 
material. 

MeanWhile, a multilayered substrate 1501 With a multi 
layered interconnection structure and formed of a ceramic 
base is prepared. 

After that, the frames 1502 and 1503 are arranged on the 
upper and loWer surfaces of the multilayered substrate 1501 
such that each end face of the multilayered substrate 1501 
and the corresponding side surfaces of the respective frames 
substantially form one plane. The upper frame 1504 is 
placed on the frame 1502. The resultant structure is baked at 
a high temperature, thereby forming a container made of a 
ceramic material. 

In this container, a pieZoelectric vibrator is accommo 
dated in a recessed space de?ned by the multilayered 
substrate 1501 and frames 1502 and 1502, and a semicon 
ductor component is accommodated in a recessed space 
de?ned by the multilayered substrate 1501 and frame 1503. 
FIGS. 15a, 15c, and 15d are plan vieWs, and FIG. 15b is a 
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sectional vieW. FIG. 15a shows a state seen from above, and 
FIGS. 15c and 15d show a state seen from below. 
As shoWn in FIG. 15d, if the multilayered substrate 1501 

and the frame 1503 before baking are shifted from each 
other and accordingly the side surface of the frame 1503 is 
located at a position shifted from the end of the substrate, the 
state of the contact surfaces of the frame 1503 and multi 
layered substrate 1501 becomes nonuniform With respect to 
the substrate as the center. 

For example, the contact area betWeen the multilayered 
substrate 1501 and frame 1503 on one side portion of the 
frame 1503 and the contact area betWeen the multilayered 
substrate 1501 and frame 1503 on an opposite side portion 
differ from each other. 

In the state shoWn in FIG. 15d, in the left and upper 
portions, the entire region of the bottom surface of the frame 
1503 is in contact With the multilayered substrate 1501. In 
contrast to this, in the right and loWer portions, part of the 
bottom surface of the frame 1503 is exposed to the right and 
doWnWard from the end of the multilayered substrate 1501, 
and the entire region of the bottom surface of the frame 1503 
is not in contact With the multilayered substrate 1501. 

In this manner, in the nonuniform state, a nonuniform 
stress is generated at respective portions When the container 
is to be subjected to baking to form a ceramic integral 
structure, and the container formation precision may become 
nonuniform. When a nonuniform stress is applied to the 
substrate, sometimes the substrate is not formed ?at. 

In particular, When the longitudinal siZe of the container 
is as small as about 4 mm, if A‘/A and B‘/B in FIG. 15d 
become smaller than 0.6, the resultant container is not 
appropriate for accommodating a pieZoelectric vibrator. For 
example, When the longitudinal siZe of the container is about 
4 mm, the Width of the frame is about 0.5 mm. In this case, 
if A‘/A and B‘/B become smaller than 0.6, the length With 
Which the frame and substrate are in contact With each other 
in the WidthWise direction of the frame becomes smaller 
than 0.3 mm, Which is very narroW. 

In this manner, When the container is small, if the frame 
and substrate are shifted from each other in the WidthWise 
direction of the frame by as small as about 0.2 mm, this shift 
appears as a shift of as large as 40% as a Whole. Then, an 
in?uence caused by the stress generated by baking cannot be 
neglected. For example, the stress generated by baking 
sometimes forms a region Where the frame and substrate are 
not in tight contact With each other. In this case, the seal of 
the container cannot be maintained. 

Conventionally, as shoWn in FIG. 15b, the vertical and 
horiZontal siZes located particularly on the inner Walls of the 
recesses of many substrates that are multilayered do not 
exist on the same line. Thus, a formation error may occur 
depending on the difference in molding force applied by 
pressuriZation and heating. In order to solve this, those 
portions corresponding to the vertical and horiZontal siZes of 
the inner Walls of the recesses may be located on the same 
line among all the substrates constituting the interlevel 
container, and a siZe difference in the vertical and horiZontal 
siZes of the inner Walls of the recesses among the respective 
levels after molding may be set Within 0.2 mm. The vertical 
siZe of the inner Wall of a recess is the siZe of a portion in 
FIG. 15c Where an arroW denoted by “Y” is placed. The 
horiZontal siZe of the inner Wall of a recess is the siZe of a 
portion in FIG. 15c Where an arroW denoted by “X” is 
placed. 

Therefore, A‘/A and B‘/B shoWn in FIG. 15d are prefer 
ably 0.6.or more. In other Words, it suffices if the shift 
amount betWeen the substrate and frame in the WidthWise 
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direction of the frame is less than 40% the Width of the 
frame. The length by Which the frame is exposed from the 
substrate in the WidthWise direction of the frame is prefer 
ably Within 0.2 mm. 
The above description also applies to a container shoWn 

in FIGS. 16a to 16c. The container shoWn in FIGS. 16a to 
16c is manufactured in the folloWing manner. First, the 
above material that Will become a ceramic material is 
machined to form a frame 1602 and pedestal portions 1605. 
In this state, the material of the frame 1602 and pedestal 
portions 1605 has not yet become a ceramic material. 
MeanWhile, a multilayered substrate 1601 With a multilay 
ered interconnection structure and made of a ceramic base is 
prepared. 

After that, the frame 1602 is placed on the upper surface 
of the multilayered substrate 1601, and the pedestal portions 
1605 are placed at four corners on the loWer surface of the 
multilayered substrate 1601. The resultant structure is baked 
at a high temperature, thereby obtaining a container structure 
With the four pedestal portions 1605, as shoWn in FIGS. 16a 
to 16c. 

In this container, a pieZoelectric vibrator is accommo 
dated in a recessed space de?ned by the multilayered 
substrate 1601 and frame 1602, and a semiconductor com 
ponent is accommodated in a space on the loWer surface of 
the multilayered substrate 1601 Which is surrounded by the 
four pedestal portions 1605. FIGS. 16a, 16c, and 16d are 
plan vieWs, and FIG. 16b is a sectional vieW. FIG. 16a shoWs 
a state seen from above, and FIGS. 16c and 16d shoW a state 
seen from beloW. 

In the container structure of FIGS. 16a to 16c, as shoWn 
in FIG. 16d, if the multilayered substrate 1601 and the frame 
1602 before baking are shifted from each other and accord 
ingly the frame 1602 is located at a position shifted from the 
end of the substrate, the state of the contact surfaces of the 
frame 1602 and substrate 1601 becomes nonuniform With 
respect to the substrate as the center. In this state, as 
described above, the formation precision of the container 
cannot be maintained. 

Therefore, in the container structure in the FIGS. 16a to 
16c, A‘/A and B‘/B shoWn in FIG. 16d are preferably 0.6 or 
more. In other Words, it suffices if the shift amount betWeen 
the substrate and frame in the WidthWise direction of the 
frame is less than 40% the Width of the frame. The length by 
Which the frame is exposed from the substrate in the 
WidthWise direction of the frame is preferably Within 0.2 
mm. 

If the rectangular region of the loWer surface of the 
multilayered substrate 1601 Which is in contact With the 
inner sides of the four pedestal portions 1605 is largely 
different from the inner region of the frame 1602 in terms of 
positions and areas, this difference causes a stress during 
baking. If the pedestal portions 1605 are arranged inside 
aWay from the four corners of the multilayered substrate 
1601, the region Where the semiconductor component can be 
placed becomes narroW. 

Therefore, in the container of FIGS. 16a to 16c, the 
rectangular region inscribed to the four pedestal portions 
1605 is preferably formed to substantially coincide With a 
region inside the frame 1602 in terms of positions and areas. 
In other Words, it suffices if the positions of the four sides of 
a rectangle inscribed to the four pedestal portions 1605 are 
identical to the four inner sides of the frame 1602 that are 
projected toWard the multilayered substrate 1601, or if the 
shift amounts betWeen these four sides and the projecting 
positions are Within 2 mm. 

Then, the vertical and horiZontal siZes of the four corners 
of the inner Wall of the frame 1602 and the inner siZes of the 










